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….. analytical revolution upending 
the way campaigns political are run 
in the 21st century… the smartest 
campaigns now believe they know 
who you will vote for even before 
you do… 





 
Energy Benchmarking Policies 
(selected)  
•  California 

—  AB1103 requires benchmarking of all commercial buildings at time of 
lease or sale. 

—  Executive order S-20-04 requires benchmarking of all state buildings. 
—  SB1 requires buildings applying for solar incentives to benchmark 

energy use intensity.  
•  Federal 

—  EISA 2007 requires benchmarking of federal buildings to track 
performance of energy goals.  

•  Disclosure laws 
—  Austin, NYC, Philadelphia, San Francisco, Seattle, Wash DC, …. 
—  Many organizations requiring LEED-EB, which requires benchmarking. 

•  Europe 
—  Energy Performance of Buildings Directive requires energy 

performance to be publicly displayed. 
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The	  BPD	  is	  the	  largest	  publicly-‐available	  dataset	  of	  informa<on	  about	  the	  
energy	  performance	  of	  real	  commercial	  and	  residen<al	  buildings.	  

The	  Buildings	  Performance	  Database	  
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Design	  Principles	  
•  The	  BPD	  contains	  actual	  data	  on	  exis<ng	  buildings	  -‐	  not	  modeled	  data	  or	  anecdotal	  evidence.	  
•  The	  BPD	  enables	  sta<s<cal	  analysis	  without	  revealing	  informa<on	  about	  individual	  buildings.	  
•  The	  BPD	  cleanses	  and	  validates	  data	  from	  many	  sources	  and	  translates	  it	  into	  a	  standard	  format.	  	  
•  In	  addi<on	  to	  the	  BPD’s	  analysis	  tools,	  third	  par<es	  will	  be	  able	  to	  create	  applica<ons	  using	  the	  

database.	  	  

Inputs:	  The	  BPD	  

• Large	  dataset	  
of	  real	  
buildings	  

Outputs:	  
Ac<vi<es	  

• Assess	  
opportuni<es	  

• Forecast	  
project	  
performance	  

• Quan<fy	  
performance	  
risk	  

Outcomes	  

• More	  energy	  
efficiency	  
projects	  
undertaken	  

• More	  data	  on	  
EE	  project	  
performance	  

BPD	  unlocks	  the	  power	  of	  building	  energy	  
performance	  data.	  
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Value	  –	  Building	  Owners	  &	  Managers	  

•  Iden<fy	  high	  or	  low	  performing	  buildings,	  
and	  iden<fy	  improvements	  that	  will	  likely	  
have	  a	  significant	  savings	  impact	  

Assess	  opportuni<es	  

• Analyze	  the	  range	  of	  likely	  returns	  from	  an	  
investment	  

Understand	  
performance	  risk	  

• Compare	  efficiency	  project	  performance	  to	  
similar	  projects	  

Evaluate	  investment	  
performance	  
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Value	  –	  Government	  Agencies	  

•  Iden<fy	  high	  or	  low	  performing	  buildings,	  
and	  iden<fy	  improvements	  that	  will	  likely	  
have	  a	  significant	  savings	  impact	  

Assess	  opportuni<es	  

• Analyze	  the	  range	  of	  likely	  returns	  from	  an	  
investment	  

Understand	  
performance	  risk	  

• Compare	  efficiency	  project	  performance	  to	  
similar	  projects	  

Evaluate	  investment	  
performance	  

• Enable	  public	  access	  to	  general	  sta<s<cal	  
informa<on	  about	  buildings,	  without	  sharing	  
building-‐level	  informa<on	  

Influence	  local	  real	  
estate	  markets	  
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Value	  –Energy	  Efficiency	  Programs	  

• Help	  building	  owners,	  managers,	  and	  
contractors	  iden<fy	  improvements	  that	  will	  
likely	  have	  a	  significant	  savings	  impact	  

Help	  par<cipants	  assess	  
opportuni<es	  

•  Iden<fy	  buildings	  and	  efficiency	  measures	  
with	  the	  greatest	  savings	  poten<al	  Target	  program	  design	  

• Op<mize	  M&V	  requirements	  based	  on	  
measured	  savings	  uncertainty	  and	  
persistence	  

Support	  M&V	  
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Value	  –	  Financial	  InsHtuHons	  

•  Iden<fy	  high	  or	  low	  performing	  buildings,	  and	  
iden<fy	  improvements	  that	  will	  likely	  have	  a	  
significant	  savings	  impact	  

Assess	  opportuni<es	  

• Analyze	  actual	  building	  performance	  (as	  
opposed	  to	  modeled	  or	  predicted	  
performance)	  

Increase	  confidence	  in	  
returns	  

• Quan<ta<vely	  dis<nguish	  between	  expected	  
returns	  and	  performance	  risk	  

Conduct	  performance	  
risk	  analysis	  

• Diversify	  risk	  by	  inves<ng	  in	  a	  range	  of	  
buildings	  and	  measures	  

Support	  por`olio-‐level	  
investment	  strategy	  



Number	  
of	  
Buildings	  

Savings	  

My	  building:	  
now	  

My	  building:	  
aLer	  retrofit	  

Similar	  
retrofiNed	  
buildings	  in	  
Database	  

ConvenHonal	  Method	  for	  Retrofit	  Savings	  
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“Actuarial”	  Method	  of	  Savings	  Analysis	  

Number	  of	  
Buildings	  

Energy/SqFt	  

My	  building:	  
now	  

My	  building:	  
aLer	  retrofit	  

Number	  of	  
Buildings	  

Energy/SqFt	  

“Subtract”	  the	  two	  
histograms	  to	  get	  savings	  
histogram	  

Savings/SqFt	  

%	  
Probability	  

Peer	  group	  in	  
Database	  

Peer	  group	  in	  
Database	  
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Peer	  Group	  Tool	  	  
Homes	  in	  Florida	  

Florida Homes 
Building Count by Source kBtu/SF/yr 



18	   Note:	  Does	  not	  yet	  include	  Federally	  owned	  buildings	  

Peer	  Group	  Tool	  
Washington	  DC	  Benchmarking	  Data	  

Office Buildings <1M SF, built since 1900 
Source Consumption by Gross SF 



19	   Note:	  Does	  not	  yet	  include	  Federally	  owned	  buildings	  

Peer	  Group	  Tool	  
Washington	  DC	  Benchmarking	  Data	  

Office Buildings <1M SF, built since 1900 
Source Consumption by Year Built 
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Retrofit	  Analysis	  Tool	  	  
California	  Big	  Box	  Retail:	  Cooling	  Retrofit	  
	   CA Retail Buildings >50,000 SF; N = 320 

Compare	  Packaged	  Direct	  Expansion	  to	  Air	  Source	  Heat	  Pump 
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Retrofit	  Analysis	  Tool	  	  
California	  Office	  Buildings:	  HeaCng	  Retrofit	  
	   Office Buildings; N = 2,022 

Compare	  Packaged	  Hot	  Water	  Boiler	  to	  Air	  Source	  Heat	  Pump 
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•  >100,000	  buildings,	  from	  both	  public	  and	  private	  datasets.	  

•  More	  datasets	  are	  being	  added	  regularly.	  There	  is	  no	  upper	  limit	  for	  the	  
number	  of	  buildings	  the	  BPD	  can	  hold.	  

•  More	  analyses	  will	  become	  possible	  as	  data	  is	  added.	  

	  

Current	  Data	  Sources	  for	  BPD	  

Public	  Sector	  
U.S.	  Energy	  Informa<on	  Administra<on	  
U.S.	  General	  Services	  Administra<on	  
U.S.	  Environmental	  Protec<on	  Agency	  
New	  York	  City	  Dept.	  of	  Citywide	  Administra<ve	  Services	  
Pennsylvania	  Keystone	  HELP	  Home	  Energy	  Loan	  Program	  
San	  Francisco	  Department	  of	  the	  Environment	  
State	  of	  California	  Public	  U<li<es	  Commission	  
State	  of	  California	  Energy	  Commission	  
University	  of	  Arizona	  
University	  of	  Dayton	  
District	  Department	  of	  the	  Environment:	  Washington,	  DC	  
Vermont	  Energy	  Investment	  Corpora<on	  
Virginia	  Beach	  City	  Public	  Schools	  

Private	  Sector	  
Brandywine	  Realty	  Trust	  
Connexion	  Asset	  Group	  
Kohl’s	  
EnergyIT.com	  
Liberty	  Property	  Trust	  
Lucid	  Design	  Group	  
Pruden<al	  
Related	  
Tishman	  Speyer	  
Transwestern	  
USAA	  
Vornado	  Realty	  Trust	  



Data Mapping Tool 

BPD data fields Source data fields 
Mapping Confidence  
(based on learning  

algorithm) 



Data Cleansing Rules 

Check	  for:	  
•  Data	  type	  
•  Allowed	  values	  	  
•  In-‐range	  valida<on	  

Significant	  effort!	  
Under	  con@nuous	  
development…	  
	  

Field	   Data	  Type	   Allowed	  Values	   In-‐range	  check	  1	   In-‐range	  check	  2	  
Source	  Facility	  ID	   ALPHANUMERIC	   	  	   Match	  Source	  Facility	  

ID	  in	  Site	  table	  
	  	  

Year	  Completed	   INTEGER(4)	   1600	  -‐	  present	   	  	   	  	  
Year	  Occupied	   INTEGER(4)	   1600	  -‐	  present	   >=	  Year	  Completed	   	  	  
Owner	  Type	   CONSTRAINED	  LIST	   List	   	  	   	  	  
Percent	  Occupied	  by	  
Owner	  

DOUBLE	   0	  -‐	  100	   	  	   	  	  

Operator	  Type	   CONSTRAINED	  LIST	   List	   If	  Percent	  Occupied	  by	  
Owner	  =	  100,	  then	  
Operator	  Type	  =	  
"Owner"	  

	  	  

Surroundings	   CONSTRAINED	  LIST	   List	   	  	   	  	  
Orienta<on	   CONSTRAINED	  LIST	   List	   	  	   	  	  
Building	  Footprint	  
Area	  

DOUBLE	   100	  -‐	  2,000,000	   <=	  Gross	  Floor	  Area	   If	  Number	  of	  Floors	  =	  
1,	  then	  Building	  
Footprint	  Area	  =	  Gross	  
Floor	  Area.	  

Footprint	  Shape	   CONSTRAINED	  LIST	   List	   	  	   	  	  
Perimeter	   DOUBLE	   40	  -‐	  30,000	   	  	   	  	  
Gross	  Floor	  Area	   DOUBLE	   100	  -‐	  7,000,000	   	  	   	  	  
Net	  Floor	  Area	   DOUBLE	   100	  -‐	  7,000,000	   <=	  Gross	  Floor	  Area	   	  	  
Rentable	  Floor	  Area	   DOUBLE	   0	  -‐	  7,000,000	   <=	  Gross	  Floor	  Area	   	  	  
Occupied	  Floor	  Area	   DOUBLE	   0	  -‐	  7,000,000	   <=	  Gross	  Floor	  Area	   	  	  
Lighted	  Floor	  Area	   DOUBLE	   0	  -‐	  7,000,000	   <=	  Gross	  Floor	  Area	   	  	  
Heated	  Floor	  Area	   DOUBLE	   0	  -‐	  7,000,000	   <=	  Gross	  Floor	  Area	   >=	  Sum	  of	  Heated	  

Floor	  Area	  in	  all	  
Ac<vity	  Areas	  

Cooled	  Floor	  Area	   DOUBLE	   0	  -‐	  7,000,000	   <=	  Gross	  Floor	  Area	   >=	  Sum	  of	  Cooled	  
Floor	  Area	  in	  all	  
Ac<vity	  Areas	  
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Get	  Involved	  

Check	  out	  the	  BPD:	  Buildings.energy.gov/BPD	  	  

Contact:	  
BuildingsPerformanceDatabase@ee.doe.gov	  
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BPD	  is	  seeking	  datasets	  of	  >50	  buildings	  that	  
include:	  

•  Required	  Fields	  
ü  Basic	  Building	  Characteris@cs	  

q  City,	  State,	  Zip	  Code	  
q  Usage	  type	  (office,	  retail,	  home)	  
q  Building	  floor	  area	  
q  Year	  completed	  
q  Electricity/fuel	  use	  for	  at	  least	  one	  year	  

•  Op<onal	  Fields	  
ü  Detailed	  Building	  Characteris@cs	  

OperaHonal	  informaHon	  (Por^olio	  Manager	  data),	  
such	  as:	  	  

q  Types	  of	  ac<vi<es	  and	  associated	  floor	  area	  

q  Opera<ng	  hours	  

q  Number	  of	  occupants	  

Equipment	  &	  Asset	  informaHon,	  such	  as:	  	  
q  Ligh<ng	  type	  and	  controls	  
q  Air	  distribu<on	  configura<on,	  controls,	  etc	  

q  Hea<ng	  and	  cooling	  equipment	  types	  &	  
efficiencies	  

q  Hot	  water	  equipment	  type	  &	  efficiency	  

q  Wall,	  roof	  and	  window	  characteris<cs	  
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6,000	  users	  since	  June	  2013	  launch	  

Building	  
Owners	  &	  
Managers	  

Contractors	  &	  
Soqware	  
Developers	  

Financial	  
Ins<tu<ons	  

Public	  
Agencies	  

EE	  Program	  
Administrators	  

Research	  
Ins<tu<ons	  
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Short	  
term	  

-‐	  Basic	  building	  data	  
-‐	  Monthly	  energy	  
consump<on	  data	  

-‐	  Compare	  similar	  
buildings	  

-‐	  Iden<fy	  high/low	  
performers	  

Medium	  
term	  

-‐	  Asset	  and	  
equipment	  data	  

-‐	  Interval	  meter	  data	  

-‐	  Sta<s<cal	  analysis	  
of	  likely	  ECM	  
performance	  	  

•  The	  BPD	  demonstrates	  the	  value	  of	  aggrega<ng	  the	  kind	  of	  data	  that	  is	  
commonly	  collected	  today.	  

•  As	  stakeholders	  begin	  to	  collect	  and	  contribute	  richer	  data,	  the	  BPD	  will	  
support	  more	  advanced	  analysis.	  

	  

An	  iteraHve	  strategy	  for	  taking	  the	  BPD	  to	  scale	  



 
What to Expect in FY14 

•  More data (and improved data quality) 

•  New features 
—  Linear regression analysis 
—  Weather normalization 
—  More filters 
— “Advanced user” analysis features 

 
•  Case studies 

•  Public API 
 



Big Data for Building Energy:  
Key R&D challenges: Data 

•  Cost-effective ways of collecting characteristics data 
(system types, operations schedules, etc.). 

•  Cost-effective sub-metering of energy use. 

•  Data cleansing protocols and methods. 

•  Data standardization, especially characteristics data. 



Big Data for Building Energy:  
Key R&D challenges: Analysis  

•  Data analysis and visualization approaches optimized 
to the building energy context.  

•  “Value of information” approach to prioritize data 
collection and analysis. 

•  Deeper (more rigorous) understanding of how 
decision-makers in the building industry comprehend 
and use energy information. 



Questions?  

 Paul Mathew 
(510) 486-5116      
 pamathew@lbl.gov 


